Sixty rice genotypes were evaluated during kharif 2013 for sixteen quantitative and quality traits to examine the nature and magnitude of variability, heritability, genetic advance and correlation. Analysis of variance revealed that the differences among sixty genotypes were significant for all the characters. The characters viz., number of effective tillers per plant, seeds per panicle and brown rice length exhibited high Genotypic Coefficient of Variation (GCV) and Phenotypic Coefficient of Variation (PCV). Small differences between GCV and PCV were recorded for all the characters studied which indicated less influence of environment on these characters. The characters viz., plant height, days to 50 per cent flowering, days to maturity and seeds per panicle exhibited high heritability coupled with high genetic advance indicating that simple selection could be effective for improving these characters. Grain yield per plant had significant and positive correlation with days to 50% flowering, days to maturity, plant height, effective tillers per plant, panicle length, seeds per panicle and kernel breadth after cooking.
Introduction
Rice (Oryza sativa L.) is a staple food crop for more than 40% of the world population. Millions of people depend on it, as a source of food and income. Thus, it requires a continuous improvement in productivity, besides profitability in rice farming system on sustainable basis. Apart from yield, food consumption pattern in the recent years has encouraged the attention towards grain quality. Aromatic rice has a special place in world rice market. There is an increasing demand for the production of high grain quality aromatic rice in India due to its export earnings and rising standard of living. India has an immense wealth of aromatic short grain rices. But a lot has been already lost as an aftermath of the green revolution where major emphasis was on yield rather than quality (Singh and Singh, 1998) . This is despite the fact that some of the non basmati scented rices are much superior to basmati types with respect to traits like aroma, kernel elongation after cooking, fluffiness, taste, etc. Nevertheless, due to the special attachment of the farmers with Basmati rices, a large number of them are still in existence.
The cultivation of small and medium grain non basmati scented rices have adapted to specific localities and conditions, but are widely distributed in different parts of the country. All the traditional varieties are tall, photosensitive, with average to very strong aroma, and up to 100 to 200 per cent of kernel elongation after cooking, but have long duration and low yields. Therefore, there is urgentneed to improve the yield potential of such rice. The present investigation was carried out with the objectives of estimating the genetic variability in aromatic short grain rice for yield, yield attributing characters and quality traits.
Materials and Methods
The present experiment was conducted with 60 genotypes collected from different regions (table-3) during kharif 2013 at Agriculture Research Farm, Banaras Hindu University in randomized complete block design. Each entry was sown in five row plots of 5m length with 20 cm inter row space with three replications. Five plants from each replication were selected at random and observations were recorded on 16 characters viz., days to 50% flowering, days to maturity, plant height (cm), effective tillers per plant, panicle length (cm), seeds per panicle, seed weight (g), brown rice length (mm), brown rice width(mm), kernel length(mm), kernel breadth(mm), kernel length after cooking(mm), kernel breadth after cooking(mm), alkali spread value, AC-amylose content, yield per plant(g). Days to 50 percent flowering and Days to maturity was computed on plot basis. The mean over replication of each character was subjected to statistical analysis. The phenotypic, genotypic coefficient of variability (PCV, GCV), heritability in broad sense and expected genetic advance at 5 percent selection intensity were computed by using formulae suggested by Johnson et al (1955) . The phenotypic and genotypic correlations were calculated following the method of Singh and Choudhary (1985) .
Results and discussion
Greater variability in the initial breeding material ensures better chances of producing desired forms of a crop plant. Thus, the primary objective of germplasm conservation is to collect and preserve the genetic variability in indigenous collection of crop species to make it available to present and future generations. The analysis of variance indicated the existence of significant differences among all the genotypes for all the traits studied. Analysis of variance revealed significant differences within the genotypes for all the traits studied. The characters studied in the present investigation exhibited low, moderate and high PCV and GCV values. Among the yield characters, highest PCV and GCV values were recorded for effective tillers per plant, followed by seeds per panicle and the lowest PCV and GCV values were recorded for panicle length. Among the grain quality characters highest PCV and GCV values were recorded for brown rice length, followed by kernel length and the lowest values were recorded for amylose content ( Table-1 ). Similar findings were also reported by Rita et al., (2009) and Gangashetty et al., (2013) .Coefficients of variation studies indicated that the estimates of PCV were slightly higher than the corresponding GCV estimates for all the traits studied indicating that the characters were less influenced by the environment. Therefore, selection on the basis of phenotype alone can be effective for the improvement of these traits.
The estimates of heritability act as predictive instrument in expressing the reliability of phenotypic value. Therefore, high heritability helps in effective selection for a particular character. The characters studied in the present investigation expressed low to high heritability estimates ranging from 53 to 99 percent. Among the yield characters, highest heritability was recorded for days to maturity followed by days to flowering, plant height and 100 seed weight, whereas, all grain quality characters exhibited high heritability. Similar findings were also reported by Karthikeyan et al., (2010) and Anandrao et al., (2011) . High heritability values indicate that the characters under study are less influenced by environment in their expression. High heritability indicates the scope of genetic improvement of these characters through selection.
The genetic advance is a useful indicator of the progress that can be expected as a result of exercising selection on the pertinent population. Heritability in conjunction with genetic advance gives a more reliable index of selection value (Johnson et al. 1955) . Genetic advance was highest for plant height followed by days to 50% flowering and days to maturity and lowest for 100 seed weight among yield characters where as all grain quality characters exhibited low genetic advance. The characters viz., plant height, days to 50 per cent flowering, days to maturity and seeds per panicle exhibited high heritability coupled with high genetic advance indicating that simple selection could be effective for improving these characters. The genetic advance as per cent of mean was highest for seeds per panicle followed by 100 seed weight and effective tillers per plant while moderate value recorded by panicle length among yield characters, whereas, for grain quality characters, brown rice length showed highest genetic advance as per cent of mean, while moderate value was recorded for amylose content ( Table-1 ). Similar findings were also reported by Patil et al., (2003) and Gangashetty et al., (2013) . The information on genetic variation, heritability and genetic advance helps to predict the genetic gain that could be obtained in later generations, if selection is made for improving the particular trait under study.
The genotypic correlations in general were higher than the corresponding phenotypic correlations. This is due to the redesign effect of environment on character association at the tillers per plant, seeds per panicle, days to maturity, days to 50 per cent flowering, kernel breadth after cooking, panicle length and kernel breadth at both genotypic and phenotypic levels indicating the importance of these characters for yield improvement.
The correlation analysis revealed that there is significant and positive association of grain yield with days to 50% flowering, days to maturity, plant height, effective tillers per plant, panicle length, seeds per panicle and kernel breadth after cooking at both phenotypic and genotypic level. When characters having direct bearing on yield are selected, their associations with other characters are to be considered simultaneously as this will indirectly affect yield. Significant positive correlations at both the levels were recorded for days to 50 percent flowering with days to maturity, plant height, effective tillers per plant, seeds per panicle, brown rice width, kernel breadth, kernel breadth after cooking and alkali spread value (Table-2 Significant negative correlations were noted for 100 seed weight with days to 50 percent flowering, days to maturity, plant height, effective tillers per plant and seeds per panicle (Table-2 ). Pleiotropy or linkage may also be the genetic reasons for this type of negative association. When two characters show negative phenotypic and genotypic correlation it would be difficult to exercise simultaneous selection for these characters in the development of a variety. Hence, under such situations, judicious selection programme might be formulated for simultaneous improvement of such important developmental and component characters.
The results of correlation coefficients implied that effective tillers per plant, seeds per panicle days to maturity and days to 50 percent flowering may be considered for selection for yield improvement.
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